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The present study aimed at determining high school students’ attitudes towards smart board use in 
biology classes. The study was carried out using the survey model. The study group was made up of 
200 high school students. As the data collection tool, the “Student Attitude Scale for Smart Board Use” 
developed by Elaziz was used. The reliability coefficient of the scale was 0.78, and it was calculated as 
0.87 in the present study. The results of data analyses revealed that the students demonstrated positive 
attitudes in general. Consequently, it could be stated that smart board use in biology classes allows 
understanding of subjects more easily and rapidly, avoiding time consumption and increasing 
students’ motivation and interest via visual elements. The students’ attitude scores did not differ 
statistically with respect to the variables of “gender” and “smart board use time”. 
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INTRODUCTION 

Today, ways of accessing information have changed and 
varied in line with technological developments. This rapid 
change has not only influenced all areas of life but 
affected and transformed the education system as well. 
Adaptation of our education system to the changes will 
be possible if it meets the expectations and fits the 
developing and changing technology. Traditional class 
environments are being replaced gradually by new 
learning environments. In other words, instead of the 
chalk and black board used previously, today white 
boards and smart boards are in use (Elmas et al., 2012; 
Tarman, 2011). 

Among the countries leading the use of smart board is 


England. Between 2003 and 2005, smart boards were 
used in classrooms in England thanks to a budget of 50 
million pounds. A study carried out in 2007 revealed that 
the smart board system was used in all the elementary 
schools and 98% of the secondary schools in England 
(Lai, 2010). This change also attracted attention in other 
countries in Europe. In our country, “FATIH Project 
(Movement of Enhancing Opportunities and Improving 
Technology)” could be given as an example. Within the 
scope of this project, the Ministry of National Education 
tries to equip all classrooms with a smart board, projector, 
wired Internet connection and a tablet computer for all 
students and teachers and aims at accomplishing this in 
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a five-year period oftime. With this project, it will 
eventually be possible for a total of 40 thousands of 
schools and 620 thousands of classrooms to access 
information technologies, and the necessary trainings for 
effective use of these technologies will be given (Ministry 
of National Education, 2011). 

Although there are many types of interactive boards 
(smart boards) with different hardware features, they can, 
in their nature, be defined as tools that present the 
educational content with its multimedia features to 
students thanks to the computer, software and a project. 
The concept of interaction found in its name refers to the 
physical activity of students using the hardware as well 
as to cooperative learning opportunities (Higgins et al., 

2007) . 

The fact that the board screen is touch-sensitive with its 
interactive features allows the teacher and students to 
interact with the screen, to make changes on anything 
seen on the screen and to save them. Audios, videos, 
animations, colors, images and zooming make lessons 
more visual and entertaining. Such capabilities of the 
smart board as instantly recognizing a mistake or 
common misconceptions and undoing to correct them 
could possibly be regarded as one of the most important 
advantages of the smart board. A smart board is just like 
a moderator for the interaction between the teacher and 
students when it is used in a long period of time (Lewin et 
al., 2008). 

The basic benefits of the smart board include providing 
more varied, creative and attractive instructional 
materials, increasing the pleasure and motivation, and 
facilitating students’ participation in class by having them 
interact with the activities on the smart board (Becta, 
2003; Elaziz, 2008). In addition, it is also reported that the 
smart board increases students’ success (Lopez, 2010) 
and permanent learning (Smith et al., 2005). Besides all 
these benefits of the smart board, it also brings about 
some disadvantages. Especially technical problems, 
teachers’ failure to use the smart board, students’ lack of 
necessary knowledge, lack of the necessary software- 
hardware and other similar problems are among common 
problems experienced in relation to smart board use 
(Elaziz, 2008; Erduran and Tataroglu, 2009^ Glover et al., 
2007; Turel, 2012). 

If the smart board is to be used effectively in teaching 
and learning, it should be used with all its potential. The 
teacher should be able to adapt this tool to his or her own 
teaching approach and to learn how to use the 
opportunities provided by the smart board for learning. 
New tools allow creating a variety of new activities, but 
these activities are created by users as they improve their 
related skills not by the tools themselves (Lewin et al., 

2008) . 

The fact that the concepts in biology education are 
abstract and complex makes it difficult for students to 
learn certain subjects and to memorize them without 
understanding them (Kilig and Saglam, 2004). In order to 
overcome this problem, it is fairly important to use 


instructional technologies in biology lessons. Well- 
prepared pictures, three-dimensional models, animations 
and interactive environments all help understand the 
target information easily (Qomlekgioglu and Bayraktaroglu, 
2001). Schut (2007), in her study, reported that the use of 
the smart board increases the students’ understanding of 
biology. Therefore, smart board use could be said to be 
quite important for effective teaching of biology. 

Review of the related literature revealed that there is no 
research conducted to examine students’ attitudes 
towards smart board use in biology lessons. It is thought 
that the present study will contribute to the related 
literature in the field. In this respect, the purpose of this 
study was to determine students’ attitudes towards smart 
board use in high school biology lessons. For this 
purpose, the following research questions were directed 
in the study: 

1. What are high school students’ attitudes towards smart 
board use in biology lessons? 

2. Do high school students’ attitudes towards smart board 
use in biology lessons differ with respect to their gender? 

3. Do high school students’ attitudes towards smart board 
use in biology lessons differ with respect to the smart 
board use time? 


METHODS 
Research model 

In the study, the survey model was used. The survey model aims at 
describing a past or present situation as it was or as it is. 
Individuals, objects or events that constitute the research subject 
are defined as they are in their own conditions and situations 
(Karasar, 2002). 


Study group 

The study was carried out with 200 randomly-selected 10 ,h -grade 
students attending a high school used as a pilot school within the 
scope of FATIH Project in the city of Diyarbakir in Turkey in 2014 
academic year. The school was selected by purposive sampling. 
Also the students were selected on voluntary basis. Due to the 
greater number of the biology classes, 10 th grades were preferred. 
Of all these students, 115 of them were females (58%), and 85 of 
them were males (42%). In addition, among the students, 127 of 
them reported that they used the smart board in class for one or 
two class hours a week (63%) and 73 of them said they used it in 
class for three or four class hours a week (37%). 


Data collection 

In the study, the “Student Attitude Scale for Smart Board Use” 
developed by Elaziz (2008) was used. The scale was made up of 
21 five-point Likert-type items, seven of which included negative 
statements. The scale was administered by paper. In addition, there 
were six sub-dimensions in the scale: learning (D1), technical (D2), 
affective (D3), motivation (D4), time management-organization (D5) 
and difference from the black board (D6). The Cronbach Alpha 
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Table 1. Descriptive statistics for the whole scale. 


N 

Min 

Max 

Mean 

SD 

200 

1.42 

5.00 

3.60 

0.64 


Table 2. Findings regarding the dimension of learning. 


Statements _ 

1 . I learn more when the teacher uses the smart board. 

2. It is easier to understand the subject when the teacher uses the smart board. 

3. What the teacher writes and draws is more comprehensible thanks to the smart board. 

4. Audio-visual materials presented with the smart board make it easier for me to understand the subject. 

5. The smart board provides me with the opportunity to learn a subject from different sources. 

14. The smart board makes learning more entertaining and interesting. _ 


Mean 

Med. 

SD 

3.9 

4 

1.21 

3.9 

4 

1.16 

3.9 

4 

1.22 

4.2 

4 

1.08 

3.7 

4 

1.19 

3.9 

4 

1.17 


5.00-4.20 I completely agree, 4.19-3.40 I agree, 3.39-2.60 I am neutral, 2.59-1.80 I disagree, 1.79-1.00 I completely disagree. 


Table 3. Findings regarding the technical dimension. 


Statements _ Mean Med. SD 

6 . Deficiencies in videos or images and failure to hinder the sun light sometimes prevent me from seeing those 2 4 2 1 

presented on the smart board. 

7. The smart board frequently breaks down, and its repairment or adjustment results in waste of time. _ 3.4 4 1.28 

5.00-4.20 I Completely agree, 4.19-3.40 I agree, 3.39-2.60 I am neutral, 2.59-1.80 I disagree, 1.79-1.00 I completely disagree 


reliability coefficient of the scale was 0.78, and it was calculated as 
0.87 for the present study. As for the sub-dimensions, the 
coefficients were calculated as 0.87, 0.70, 0.74, 0.87, 0.72, and 
0.77, respectively. The results of the Kolmogorov-Smirnov Z test 
analysis showed that the data comply with the parametric tests (Z= 
,646; p= ,797). For the analysis of the research data, SPSS 16.0 
was used, and the frequencies, percentages and t-test results are 
presented. 


FINDINGS 

Table 1 demonstrates the descriptive statistics regarding 
the whole scale. When Table 1 is examined, it is seen 
that the overall mean score for the scale was found to be 
3.60 and that the students generally had positive 
attitudes. Table 2 presents the findings regarding the 
learning dimension of the scale. 

According to Table 2, the students agreed with all the 
statements in the learning dimension of the scale. The 
highest mean score (4,2), at the level of “I completely 
agree”, belonged to the statement of “Audio-visual 
materials presented with the smart board make it easier 
for me to understand the subject”. Table 3 presents the 
findings regarding the technical dimension of the scale. 

When Table 3 is examined, it is seen regarding the 
technical dimension of the scale that the students did not 


agree with the statement of “Deficiencies in videos or 
images and failure to hinder the sun light sometimes 
prevent me from seeing those presented on the smart 
board” (2.4) but agreed with the statement of “The smart 
board frequently breaks down, and its repairment or 
adjustment results in waste of time”. 

Table 4 presents the findings regarding the affective 
dimension of the scale. Table 4 demonstrates that the 
students were neutral regarding the affective dimension 
in relation to the statement of “I like using the smart board 
in class” (3.1) and that they agreed with all the other 
statements. Table 5 presents the findings regarding the 
motivation dimension of the scale. 

When Table 5 is examined, it is seen that the students 
agreed with all the statements regarding the motivation 
dimension of the scale and that the highest mean score 
belonged to the statement of “I can concentrate more on 
lessons when the smart board is used” (3.7). 

Table 6 presents the findings regarding the scale 
dimension of time management-organization. 

When Table 6 is examined, it is seen that the students 
agreed with the negative statement of “when my teacher 
uses the smart board, I cannot keep up with the lesson 
as the pace of the lesson is much faster” (3.7) as well as 
with all the other positive statements. The highest mean 
score was found to belong to the statement of “Use of the 
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Table 4. Findings regarding the affective dimension. 


Statements 

Mean 

Med. 

SD 

8 . 1 like using the smart board in class. 

3.1 

3 

1.38 

9. It is difficult for me to use the smart board. 

4.1 

4 

1.21 

10 . 1 prefer the classes in which the smart board is used. 

3.4 

4 

1.21 

11. It bothers me if my homework or assignment is presented to whole class with the smart board. 

3.7 

4 

1.28 


5.00-4.20 I completely agree, 4.19-3.40 I agree, 3.39-2.60 I am neutral, 2.59-1.80 I disagree, 1.79-1.00 I completely disagree. 


Table 5. Findings regarding the motivation dimension. 


Statements 

Mean 

Med. SD 

12 . 1 can concentrate more on lessons when the smart board is used. 

3.7 

4 

1.15 

13. 1 participate more in lessons when the teacher uses the smart board. 

3.5 

4 

1.12 

15. 1 can draw my attention to lessons more easily and stay interested in lessons longer when the smart board is 
used. 

3.5 

4 

1.10 

16. Use of the smart board contributes to my motivation in lessons. 

3.5 

4 

1.20 


5.00-4.20 I completely agree, 4.19-3.40 I agree, 3.39-2.60 I am neutral, 2.59-1.80 I disagree, 1.79-1.00 I completely disagree 


Table 6. Findings regarding the scale dimension of time management-organization. 


Statements 

Mean 

Med. SD 

17. When my teacher uses the smart board, 1 cannot keep up with the lesson as the pace of the lesson is 
much faster. 

18. Use of the smart board makes lessons more planned and organized. 

19. Use of the smart board saves time, and the teacher can teach lessons faster. 

3.7 

3.7 

3.9 

4 1.25 

4 1.09 

4 1.15 

5.00-4.20 1 completely agree, 4.19-3.40 1 agree, 3.39-2.60 1 am neutral, 2.59-1.80 1 disagree, 1.79-1.00 1 completely disagree. 


smart board saves time, and the teacher can teach 
lessons faster” (3.9). 

Table 7 presents the findings regarding the dimension 
of difference from the black board. When Table 7 is 
examined, it is seen the students did not agree with the 
negative statements regarding the dimension of 
difference from the black board. 

Tables 8 and 9 present the results of the independent 
groups t-test conducted to determine whether the 
students’ scores differed depending on the variable of 
gender. 

When Tables 8 and 9 are examined, it is seen that the 
students’ attitude scores did not differ significantly in 
terms of gender for the whole scale and the sub¬ 
dimensions (p >.05). 

The results of independent groups t-test conducted to 
reveal whether there was a significant difference between 
the students’ attitude scores with respect to smart board 
use time can be seen in Tables 10 and 11. 

When Tables 10 and 11 are examined, it is seen that the 
students’ attitude scores did not differ significantly with 
respect to smart board use time for the whole scale and 
the sub-dimensions (p >0.05). 


DISCUSSION AND CONCLUSION 

The results of the present study carried out to determine 
high school students’ attitudes towards smart board use 
in biology lessons revealed that the students generally 
had positive attitudes (X = 3.6). The findings regarding 
the learning dimension of the scale demonstrated that 
thanks to the positive effects of audio-visual elements, 
the smart board use in biology lessons made important 
contributions to the learning process such as helping 
understand subjects more easily, making the teacher’s 
writing and drawing more comprehensible, providing the 
opportunity to learn the subjects from different sources 
and making learning more entertaining. In related 
literature, there are a number of studies reporting similar 
findings. According to the results of a study on smart 
boards published by University of Newcastle, students 
learn better with the help of lessons involving a 
multimedia content (Higgins et al., 2007). In another 
study conducted by Erduran and Tataroglu (2009) to 
investigate smart board use in the courses of science and 
mathematics, it was found that the smart board had 
positive influence on the learning environment and 
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Table 7. Findings regarding the dimension of difference from the black board. 


Statements 

Mean 

Med. 

SD 

20. Our teachers apply the same methods and teaching styles when they use the smart board and when they 
teach with the black board. 

2.4 

3 

1.39 

21. To me, there is not much difference between the smart board and the black board. 

2.5 

4 

1.39 

5.00-4.20 1 completely agree, 4.19-3.40 1 agree, 3.39-2.60 1 am neutral, 2.59-1.80 1 disagree, 1.79-1.00 1 completely disagree. 





Table 8. Independent groups t-test results regarding the attitude scores with respect to 
gender. 


Group 

N 

X 

SD 

dF 

t 

P 

Male 

Female 

85 

115 

3.53 

3.69 

0.64 

0.64 

198 

1.803 

0.073 


Table 9. Independent groups t-test results for the sub-dimensions regarding the attitude scores with respect to 
gender. 


Dimensions Group 


N 

X 

SD 

df 

t 

P 

D1 

Male 

Female 


85 

115 

4.01 

3.84 

0.86 

0.94 

198 

1.369 

0.173 

D2 

Male 

Female 


85 

115 

3.07 

2.90 

1.01 

1.01 

198 

2.546 

0.072 

D3 

Male 

Female 


85 

115 

3.64 

3.47 

0.80 

0.78 

198 

0.433 

0.154 

D4 

Male 

Female 


85 

115 

3.62 

3.48 

0.93 

1.05 

198 

1.032 

0.303 

D5 

Male 

Female 


85 

115 

3.78 

3.73 

0.80 

0.85 

198 

0.349 

0.727 

D6 

Male 

Female 


85 

115 

3.48 

3.30 

1.15 

1.21 

198 

1.056 

0.292 


Table 10. Independent groups t-test results for the attitude scores with respect to smart 
board use time. 



Group 

n 

X 

SD 

dF 

t 

P 



1-2 h 

3-4 h 

127 

73 

3.65 

3.54 

0.67 

0.60 

198 

1.169 

0.244 



increased students’ participation in classes by attracting 
their attention to lessons. According to Altingelik (2009), 
videos, animations and virtual environments provide 
students quite authentic contexts and make it possible to 
convey totally real phenomena into class. These 


environments full of unprocessed information allow 
students to structure their own knowledge. 

The findings regarding the motivation dimension of the 
scale were striking. It was found that smart board use 
increased the students’ motivation, helped them 
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Table 11. Independent groups t-test results for the sub-dimensions regarding the attitude scores with respect 
to smart board use time. 


Dimensions 

D1 

D2 

D3 

D4 

D5 


D6 


Group 

N 

X 

SD 

1-2 h 

127 

3.90 

0.91 

3-4 h 

73 

3.96 

0.89 

1-2 h 

127 

3.03 

1.05 

3-4 h 

73 

2.95 

0.92 

1-2 h 

127 

3.63 

0.82 

3-4 h 

73 

3.43 

0.73 

1-2 h 

127 

3.54 

1.04 

3-4 h 

73 

3.56 

0.91 

1-2 h 

127 

3.80 

0.79 

3-4 h 

73 

3.68 

0.88 

1-2 h 

127 

3.25 

1.18 

3-4 h 

73 

3.13 

1.14 


df 

198 

198 

198 

198 

198 

198 


t_P_ 

-0.452 0.652 

2.603 0.550 

1.818 0.071 

-0.141 0.888 

0.896 0.372 

2.531 0.252 


avoid concentration problems and contributed to their 
participation in lessons. In related literature, the 
advantage of smart boards claimed to be among the 
most important ones was that smart board use motivates 
students more (Smith et al., 2005). In a study carried out 
with 35 teachers using smart board in the course of 
science and mathematics, it was reported that smart 
board use increased students’ interest, motivation and 
participation. Audios, animations, videos and images 
used in a learning environment make classes more 
entertaining (Erduran and Tataroglu, 2009). Similarly, 
Elaziz (2008) and Lewis (2009), in their research on smart 
board use, point out that smart boards have positive 
influence on students and increase their motivation and 
that teachers find smart board use exciting. 

The findings regarding the dimension of time 
management-organization revealed that lessons are 
taught in a more planned and organized way thanks to 
the smart board and that it helped save time. According 
to Gillen et al. (2007), the smart board has more positive 
influence on the pace and fluency of teaching when 
compared to other previous technologies. When viewed 
from the perspective of pedagogical interaction, smart 
board use provides the teacher with the opportunity to 
observe their students better and to respond to their 
questions. 

Despite all these advantages of the smart board, it also 
brings about certain disadvantages in biology lessons. 
Especially such technical problems as occasional break 
down of smart boards have negative influence on its 
time-saving advantages. Although students hold the belief 
that it helps save time during lessons, they have 


complaints about such technical problems. Smith and 
colleagues (2005), in their study, reported that the 
students mentioning technical difficulties complained 
about the amount of time wasted while waiting for the 
turn-on and shut-down of the smart board. Erduran and 
Tataroglu (2009) point out that technical problems 
experienced during lessons distract students’ attention 
and has negative influence on the teacher’s willingness to 
use the smart board. 

The findings obtained revealed that apart from 
technical problems, the students found smart board use 
difficult and were reluctant to use it. Lewis (2009) claims 
this situation to be due to lack of competency and 
experience in smart board use. According to the 
researcher, teachers’ lack of competency and experience 
in smart board use cause students to find this technology 
difficult to use. 

Besides these disadvantages of smart board use, the 
students reported that smart boards helped save time 
and that they, however, experienced difficulty following 
the lessons especially when the teacher taught fast. 
According to the results of a study on physics lesson 
carried out by Olgun (2012), as lessons are taught faster 
with the smart board when compared to other boards, 
students are reported to have difficulty structuring the 
subjects taught. For this reason, it was thought that some 
students have difficulty understanding the subjects and 
that they have the necessary time to structure the 
information as lessons are not taught with other boards 
as fast as they are with the smart board. 

All these findings revealed that the students’ attitudes 
towards smart board use in biology lessons did not differ 
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significantly with respect to the variables of gender and 
smart board use time. In one study carried out by Kogak 
(2013) to examine the relationship between individuals’ 
demographical backgrounds and their attitudes towards 
the interactive board, it was found that the participants’ 
attitudes did not cause any significant difference in terms 
of gender. Similarly, other studies conducted by Zengin et 
al. (2011) (on science and technology course), Muhanna 
and Nejem (2013) and Qelik and Gunduz (2015) (on 
mathematics course) demonstrated that the participants’ 
attitudes towards the smart board did not differ 
depending on their gender. 

Consequently, the biology course could be said to be 
the one most suitable for smart board use in terms of its 
fields and scope. Therefore, it is quite important to 
maintain students’ positive attitudes and to overcome the 
disadvantages of smart board use. In order to achieve 
this, teachers have important duties. Both at the level of 
university education and with the help of in-service 
trainings, teachers’ competencies in smart board use 
should be developed. With the help of the attractive 
features of the smart board, students should be 
encouraged to use it. For this purpose, the techniques of 
drag-and-drop and other entertaining applications can be 
used. Students should be given time necessary to 
internalize the subjects. Otherwise, such advantages as 
fast flow of teaching and time saving will become 
unimportant. The precautions necessary to minimize the 
technical problems should be taken (for instance, carrying 
out maintenance of the smart board and updating the 
related software). By conducting qualitative studies on 
smart board use in biology lessons, more detailed results 
could be obtained. Besides equipping classrooms with 
smart board systems thanks to FATIH Project, table 
computes have been distributed to students. On the other 
hand, there is a need for new studies on the adaptation of 
tablet computers to smart boards as well as on mobile 
applications that can be used on tablet computers. Also, 
the study could be carried out with more participants to 
increase the generalizability of the results. 
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